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ADDITIONAL BENEFITS FOR ANNUITANTS AND EMPLOYEES 


A TWO-FOLD liberalized program for supplementing the 
annuities of those who have retired and of employees was 
adopted by the Humble Companies on October 1, 1948. 
Briefly, the program includes these provisions: 

Annuitants retired prior to October 1, 1948, whose income 
from Company retirement programs and Social Security 
Act benefits is less than $250, are eligible for supplemental 
allowances from the Company for a period of one year. 

Employees who retire on or after October 1, 1948, and 
have participated in the Annuity and Thrift Plan during any 
part of the 10-year period, January 1, 1936, through Decem- 
ber 31, 1945, are entitled to a supplemental annuity equal 
to one per cent of their total compensation received during 
that part of the period in which they participated in the plan. 

Part one of the program provides immediate assistance to 
those annuitants who are more seriously affected by existing 
conditions. Part two will have the general effect of restoring 
the Company’s annuity program for the 10-year period cov- 
ered to a position more nearly comparable with programs in 
effect both before and after that time. 


Annuitants Retired Prior to October 1, 1948 


The amount of the supplemental payment will vary with 
the amount and source of income, and the date of the an- 
nuitant’s retirement. The minimum supplement payable each 
month will be $25 unless the total income from Company 
programs and Social Security is more than $225 a month. In 
such event, the supplement will be only the amount neces- 
sary to bring up the monthly income from these sources 
to $250 a month, If the Social Security Act is amended to 
increase benefits to annuitants, the amount of the supplement 
is subject to adjustment. 

The program will be effective during the year, October | 
1948, through September 30, 1949. It will be administered 
by the Annuities and Benefits Committee which wil] determine 
conclusively for all parties concerned questions relative to 
administration, interpretation, and application of the pro- 
gram. Payments are now being made to most annuitants as 


provided. These payments are subject to Federal Withholding 
Taxes. 

Subject to the provisions set forth above, the amount of 
the supplementary payment to each annuitant is obtained by 
adding the applicable percentages shown below to his income 
from each of the sources named. The monthly rate of such 
income heing paid to the annuitant on September 30, 1948, 
is the basis for calculation: 


Humble Annuity and Thrift Plan—Fifty per cent of the 
group annuities purchased as a result of participation in the 
plan prior to January 1, 1946. 

Fifty per cent of any temporary early retirement allow- 
ance granted under the plan. 


Social Security Act—Fifty per cent of the primary old age 
benefit to which the individual is entitled on September 
30, 1948. 


1932 Annuity Plan Including Any Special Payments Paid 
Through the Annuity Trust— 

Fifty per cent of the retirement allowance if retired during 
1944 or earlier. 

Forty per cent of the retirement allowance if retired dur- 
ing 1945. 

Thirty per cent of the retirement allowance if retired dur- 
ing 1946. 

Twenty per cent of the retirement allowance if retired dur- 
ing 1947, 

Ten per cent of the retirement allowance if retired during 
1948. 


Benefit Plan—Permanent and Total Disability Benefit— 
Twenty per cent of the permanent and total disability bene- 
fit if initial grant became effective during 1947. Ten per cent 
of the permanent and total disability benefit if initial grant 
became effective during 1948. 


Baytown annuitants, all members of the pioneer Club with 20 or more years’ service behind 
them, talk over old times at Pioneer Park. They helped build the nation’s largest refinery. 





To see the program in operation, take for example the 
case of John Henry Doe. While the actual name of the em- 
ployee is not revealed, the figures cited are those actually 
being received by an annuitant under the new program and 
are considered to be typical of many annuitants. 

Mr. Doe retired from the Company on July 22, 1947, at 
age 65. Group annuity income purchased prior to January 
1, 1946, amounts to $24.21 each month. Under the new pro- 
gram, he receives a supplement of 50 per cent of this amount 
from the Company amounting to $12.11. 


Mr. Doe’s Social Security primary benefit is $44.40 each 
month. His 50 per cent Company supplement of this amount 
totals $22.20. 

Based on his retirement in 1947, he receives an additional 
20 per cent Company supplement to his monthly payments 
of $79.26 from the 1932 Annuity Plan. This adds $15.85 to 
his monthly income. 

Mr. Doe is not receiving permanent and total disability 
benefits or a temporary early retirement allowance. 

So, simple addition reveals that Mr. Doe’s monthly income 
has been increased by $50.16, and that he now receives 
$198.03 each month instead of the $147.87 he received before 
the program was adopted. This more than doubles the mini- 
mum monthly supplement of $25 and provides a considerable 
increase in his monthly income. 


John Henry Doe’s Total Retirement Benefits Including 
Supplements 


Before Company 
Oct. 1, 1948 Supplement 





A. & T. Plan (Purchased before 1946) . $24.21 $12.11 











NEE OUI hk sac anac rie vcensy 44.40 22.20 
PE Ro kink <cbveninnew nto ean 79.26 15.85 
$147.87 $50.16—= 
eT Cee CTE $ 50.16 
 Seteb eels Tek Seed secede $198.03 


Total monthly income after October 1, 1948, equals 
$198.03. 


The graduated scale used in the 1932 Plan section of the 
program is based on the annuitant’s earning power during 
the five year period immediately preceding his retirement. 
His income from this plan is governed by his length of serv- 
ive by his average earnings during this period. In the case of 
retirements during 1948, the entire five-year average was 
based on a period of inflated earnings, whereas in the case of 
retirements in 1942, for example, almost no part of the period 
used to determine the amount of 1932 Annuity Plan pay- 
ments was based on inflated earnings. For that reason, the 
graduated scale is applied so that an equitable payment, 
insofar as is possible, will be made to each qualified annuitant. 
For example, annuitants who retired in 1948 will have their 
1932 Plan annuities supplemented by 10 percent, while 
those who retired in 1944 or earlier will receive a 50 per cent 
supplement. 
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Seeking always to provide annuitants with adequate re- 
tirements protection, the Company has revised its programs 
from time to time to keep pace with economic conditions. So, 
with annuitants strengthened against today’s high prices, the 
Company then laid plans to provide increased retirement 
benefits for employees who retire on or after October 1, 1948. 


Annuitants Retired On or After October 1, 1948 


This brought about a modification of the Annuity and 
Thrift Plan in existence from January 1, 1936, through 
December 31, 1945. But turn back the clock for a moment. 


Under the 1932 plan, the Company provided an annuity 
credit of two per cent of the employee’s average compensa- 
tion over the past five years for each year of service prior 
to 1932. The depression, coupled with the anticipation of 
Social Security legislation, brought about a reduction of this 
annuity credit to one per cent for the years, January 1, 1932, 
to January 1, 1936. Employees were permitted, however, to 
purchase an additional one per cent annuity credit during this 
four-year period. The Company more than matched em- 
ployees’ contributions for this purpose. 


From January 1, 1936, to December 31, 1945, employees 
made contributions to the annuity phase of the Annuity and 
Thrift Plan which were matched by the Company. This 
money was used to buy annuities to be paid to them at re- 
tirement. The amount of such annuities depended upon the 
age and sex of the employee at the time the contribution 
was made. 


The Company believes that annuities purchased on the 
whole during this period were not as representative as those 
provided prior to January 1, 1936, and after December 31, 
1945. Consequently, the new supplemental annuity of one 
per cent of the total compensation received by participants 
in the plan during any part of that 10-year period has been 
adopted. This will bring the annuity program during those 
years more in line with previous and subsequent programs. 


The two examples shown below, using fictitious names, 
demonstrate how the program works: 

John C. Roe is a roustabout with the Company. He was 
born on December 1, 1898, and was employed by the Com- 
pany on December 1, 1923. His normal retirement date will 
be December 1, 1963, Mr. Roe’s compensation from January 
1, 1936, to December 31, 1945, totaled $21,900. One per 
cent of this total amounts to an annual supplement of $219 
which will be paid to Mr. Roe in monthly payments of 
$18.25 along with his other annuities when he retires. 

James B. Jones is a senior clerk with the Company. He 
was born on January 1, 1910, and was employed by the 
Company on April 12, 1939. His normal retirement date will 
be January 1, 1975. Now Mr. Jones participated in the plan 
only from April 16, 1940, to December 31, 1945, because he, 
like all employees, needed one year of service with the Com- 
pany before being able to participate in the plan. 

His total compensation during the time he participated in 
the plan totaled $11,381.06. One per cent of this total 
amounts to an annual supplement of $113.81 which will be 
paid to Mr. Jones in monthly payments of $9.48 along with 
his other annuities when he retires. 

Both of these plans provide a program of liberalized retire- 
ment benefits which reflect the Company’s continuing interest 
in the welfare of its employees. 











L. T. Barrow 


NEW BOARD CHAIRMAN 


On October 27 L. T. Barrow, formerly 
Vice-President, was elected Chairman of 
the Board of Directors. Under the 
amended bylaws and by action of the 
Board at the same time, the President 
becomes the chief executive officer hav- 


ing general supervision and control over 


the Company’s affairs and responsibility 
for the execution of plans and policies 
authorized by the Board. The Chairman 
of the Board presides at meetings of 
the stockholders and of the Board, He 
is responsible to the Board and to the 
officers of the Company for leadership 


in the formulation of long-range plans 
and broad corporate policies. He con- 
sults and advises with the President on 
executive problems of all kinds and as- 
sists in the discharge of executive re- 
sponsibility, with broad supervision 
over the administration of the Explora- 
tion and Production Departments and 
coordination between these departments. 
In the absence of either the President 
or the Chairman, the other performs his 


functions and duties. 


With Humble Since 1924 


Mr. Barrow has been with the Com- 
pany since 1924, a Director since 1937, 
and a Vice-President since 1938. In 
announcing the election of the new 
Chairman, President Hines H. Baker 
stated that the Company was extremely 
fortunate in having Mr, Barrow assume 
his new position. “His contributior to 
the progress of the Company, particu- 
larly in the field of exploration, has 
been outstanding and a primary factor 
in the favorable position Humble occu- 
pies as a holder of crude oil and gas 
reserves and as a producer,” Mr. Baker 
said. 

Mr. Barrow was born in Manor, 
Travis County, Texas, and was educated 
in the public schools of Austin. His 
studies at the University of Texas were 
interrupted by the first World War. 
After serving in the Air Corps from 
October, 1917, to March, 1919, he re- 
turned to the University where he spe- 
cialized in geology and received his 
Bachelor of Arts degree in 1921 and his 
Masters degree in 1923. He was elected 
to Sigma Gamma Epsilon honorary geo- 
logic fraternity, and served as an in- 
structor of geology at the University 
of Texas for two years prior to joining 
the Humble Company as a division 


geologist in 1924. 


Appointed Chief Geologist in 1929 


Mr. Barrow organized Humble’s geo- 
logic work in the San Antonio division 
in the years immediately after joining 
the Company, and was appointed Chief 
Geologist in 1929. He occupied that 
position until February, 1937, when he 
was elected to the Board of Directors. 
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Promotions Announced 


site: of four key management 
positions in the Exploration department 
and the appointment of Nelson Jones as 
general attorney for the Company were 
announced during November by Presi- 
dent Hines H. Baker. 

W. A. Maley was named Manager of 
the Exploration department; J. Ben Car- 
sey, Chief Geologist; Ed J. Hamner, 
California Exploration Manager; and 
Douglas E. Bell, Head Production Geol- 
ogist. 

Mr. Baker announced that the changes 
in the Exploration department were 
made in view of the election of L, T. 
Barrow as Chairman of the Board and 
the consequent increase in the responsi- 
bilities of Morgan J. Davis, director in 
charge of Exploration, and because of 
expansion in exploration operations, 

W. A. (Arch) Maley first became as- 
sociated with the Humble Company in 
1925 after receiving his degree in Geol- 
ogy and doing graduate work at the 
University of Texas. His work for Hum- 
ble has been in Southwest Texas where 
he became District Geologist for the 
Corpus Christi area in 1930 and Divi- 
sion Geologist in 1937. 

Chief Geologist J. Ben Carsey has 
been with Humble since 1925 when he 
received his degree from the University 
of Texas. He was West Texas Division 
Geologist from 1932 to 1941, when he 
was transferred to Louisiana as Divi- 
sion Geologist. In August 1946 he was 
named Assistant Chief Geologist. Dur- 
ing 1948, Mr. Carsey spent six months 
in California opening Humble’s explor- 
ation activities in that state. 

Ed J. Hamner became associated with 


Douce tas E. BELL 


Humble permanently in 1932 after re- 
ceiving his B.S. and M.S. degrees in 
Geological and Petroleum Engineering 
at the University of Oklahoma. He has 
held several different positions with the 
Company and in August, 1946, was 
named an Assistant Chief Geologist. As 
California Exploration Manager, Mr. 
Hamner will headquarter in Los An- 
geles. 

Douglas E. Bell, Humble’s new Head 
Production Geologist, was employed by 
Humble immediately after he received 
his Petroleum Engineering degree from 
the University of Oklahoma in 1934. 
His work has been principally on the 
Gulf Coast. His most recent assignment 
has been as Division Geologist for Lou- 
isiana. 

R. E. Seagler, general attorney for 
the Company since 1938, who retired on 
December 3, had been a member of the 
Texas Legislature for three terms and 
Speaker of the House for one term be- 
fore he joined the Humble Company’s 
Law department in 1925. Four years 
later he became head of the trial divi- 
sion, and in 1938, general attorney. 

Nelson Jones, newly appointed gen- 
eral attorney, graduated from the Uni- 
versity of Texas Law School in 1933, 
came with Humble in 1937, and served 
in the trial division until 1943. Since 
that time he has been a member of the 
Board of Directors of Humble Pipe Line 
Company, handling most of that Com- 
pany’s legal problems. He was also a 
vice president of Humble Pipe Line 
Company, but resigned both posts to 
accept appointment as general attorney 


for Humble Oil & Refining Company. 





NELSON JONES 
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WILLIAM B. OLIVER, left, field geologist in Southwest Texas, hears 


Glenn Wilson, his guide on a tour of Baytown refinery, explain the units 





which make Humble’s the largest refinery in the nation. They are standing 
atop Cat Cracker No, 2, from where the entire refinery may be seen. 


A Geologist Visits Baytown Refinery 


ee 17 stories high atop Cat Cracker No. 2 at the 


close of a recent tour of Baytown refinery, William B. 


Oliver, field geologist in the Southwest 
Texas division, looked down on _ the 
units which refine the oil he helps 
discover. 

He wore a faintly incredulous ex- 
pression on his face. “The size of this 
plant is enough to impress anyone.” he 
declared, “but what really amazes me 
is the complexity of the job it does. It’s 
hard to believe that there are men here 
who know more than just what happens 
to every barrel of oil—who know ex- 
actly what happens to every molecule.” 

Although Oliver has spent quite a 
few years studying geology and working 
in the oil business, he had never seen 





BEFORE TAKING Oliver through the refinery, 


Wilson explained how various products are made, 


a refinery before his visit to Baytown. His guide, Glenn 
Wilson of the refinery technical service division, chuckled at 


his amazement. “What you’ve seen here 
is all in a day’s work to us,” Wilson re- 
marked, “but we would be just as 
amazed as you are if we were to see 
one of you geologists at work in the 
field. Personally, I never could figure 
out how you can tell one rock from 
another.” 

Oliver smiled and commented that 
jobs in the oil industry certainly are 
varied and specialized. “In my own 
work it’s easy to lose sight of the whole 
picture of the Company. I’m finding 
that it takes lots of people in many dif- 
ferent jobs to make a company like 
Humble, and seeing others at their jobs 
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1, A HEARTY WELCOME to Humble’s Baytown refinery is extended 
the visiting geologist by R. H. Venn, acting general superintendent. 


OIL STREAM is pointed out by W. H. Fenelon in crude still 


look boxes—the only place where a running stream of oil is visible. 
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3. OLIVER GETS a “hard hat” and an explanation of strict safety 
regulations at the refinery before climbing up Pipe Still No. 3. 
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4., A REFINERY IS NEVER finished, Wilson explains. Demand for 


more and more oil products keeps construction gangs always busy. 
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William B. Oliver Sees Place of R 


is the best way to discover where I fit into the picture.” 

Geologist Oliver lives in Floresville and tramps the South- 
west Texas plains gathering data for maps and reports which 
indicate the possibilities of oil pools. He grew up in Missis- 
sippi, is an Army veteran, and has been with the Company 
for three years, During that time his work has been confined 
to one area, but being a comparatively new employee he has 
been interested in learning about Company operation every- 
where. 

He began his trip to Baytown refinery with that spirit, 
intending to enjoy what he would see, but also to learn 
more about operations of the company outside his own field. 

Oliver saw the refinery; spent the day there and discovered 
much to interest him. But he also learned that it would take 
much longer than one day to see everything at the big plant, 
and many years to become familiar with what goes on there. 

Working alone in the field, Oliver sees few people. When 
he passed the guards at the main refinery gate and saw scores 
of employees coming and going, he remarked that “seeing so 
many Humble people together is a treat for me; I don’t see 
this many Humble employees in a year.” 





5, FLOW CHARTS were used by Wilson to describe the operation 


of each refinery unit. Here he explains superfractionation towers. 


. of Refinery in ( ompany )perations 


At the Administration Building he talked with Russell 
Venn, acting general superintendent, and met Glenn Wilson, 
his guide for the day. Wilson began the tour in his office with 
an explanation of refinery flow charts, illustrating the func- 
tion of each unit and showing samples of products. 

From that point the two men toured the refinery’s major 
units, as seen in the pictures on these pages. 

“An impressive tour,” Oliver told Wilson at parting. 
“Seeing Baytown refinery and its place in Humble’s opera- 
tions is one of the most interesting experiences I’ve had since 
coming to work for the Company.” 





This is the first in a series of picture articles on inter-departmental 
visitations scheduled for THE Humsie Way. In the next issue a staff 
writer and photographer will report on drilling operations in the Gulf 
of Mexico as seen through the eyes of a tankwagon salesman from West 
Texas. 

Conducted refinery tours, similar to the one reported on these pages, 
are now open to all employees, their families and friends, and the 
general public. The tours begin daily at 2 p.m. in a special meeting 
room in the Community Building, where demonstrations are given to 
help visitors understand what they will see on a bus tour of the refinery 
and rubber plants. The tour requires about one and one-half hours. 
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6, IN THE LABORATORIES, Oliver learned that Humble scientists 
and technicians work steadily, testing products and new processes. 





UNFINISHED SYNTHETIC RUBBER made from petroleum gets 
a close inspection by Oliver at Humble-operated butyl rubber plant. 





AT REFINERY DOCKS Oliver enjoys seeing speed and efficiency 


of crews loading seagoing tankers with Baytown refinery products. 
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PHOTOGRAPHIC FILM is made partly from methylene dichloride, a 


chemical derived from gas. Other such chemicals, among them acetic 
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acid and carbon tetrachloride, find wide use in the darkroom during 
developing, printing, and cleaning. Plastic apron is a gas product. 


THE THINGS WE GET 
FROM GAS! 


Chemicals derived from natural and refinery 
gases are used to make clothing. food, medi- 
cine, plastics, and many other useful things 


| records that on June 5, 
1825, the town of Fredonia, N. Y., was 
lighted up with natural gas in honor of 
General Lafayette, who had returned in 
that year for a visit. Gas had only scat- 
tered use at that time, even as an illum- 
inant, and lighting up the town with it 
was only a publicity stunt, more in the 
interests of curiosity than anything else. 

If the good General were alive today 
and could pay us another visit, one of 
the things that would amaze him most 
in this wonderland of plastics and push- 


buttons would be the changes made 
with natural gas. It would no longer be 
“a light unto his path,” for electricity 
took over that job long ago. But the 
things we get from gas today would 
make Lafayette’s trip far easier and his 


stay far more pleasant than he had ever 
dreamed. 

The soft upholstery in the limousine 
that whisked the General up main street 
could be made from gas. The raincoat 
that protected him from the downpour 








as he made his way through cheering 
crowds could be made from the same 


raw material. So could the case of the 


telephone over which important calls 
came to him from the White House. 
Even his toothbrush—handle, bristles, 
and all—could be made from gas (and 
some of the toothpaste, too). In the 
midst of such comforts, the gentlemanly 
Marquis would almost certainly reflect 
a bit sadly, perhaps, that things were 
never like this at the battles of Brandy- 
wine and Barren Hill. 

And Lafayette would be right. Our 
standard of living has been improved 


POLYSTYRENE, just one of the great family of plastics, can be 
made in every color of the rainbow and has an almost unlimited tives that are heated 
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a lot—even in the last few years—by 
products made from natural gas and 
liquefied petroleum gases from refining 
operations. Research and development 
work on these raw materials has opened 
up a whole new field of industrial ac- 
tivity and has given us the relatively 
new petrochemical industry. How far 
this industry can go is anyone’s guess; 
it has only scratched the surface so far, 
but useful products for daily living are 
already flowing from it in a great and 
steadily mounting stream. 

The petrochemical industry is not, 
strictly speaking, a “war baby,” but the 





under pressure, distilled, and 


vast chemical needs of the last war 
brought it out of the infant stage in a 
hurry. And what war had begun, post- 
war demand kept booming. The business 
of making chemicals from petroleum, 
and then using those chemicals to make 
hundreds of useful products, is fast 
developing into a mature segment of 
America’s industrial economy. 

It is only logical that most of the 
new plants using natural gas and lique- 
fied petroleum gas to manufacture chem- 
icals and chemical products should be 
located on the Gulf Coast, particularly 


on the Texas and Louisiana coasts. 


number of useful purposes, It is made from gas and coal deriva- 


polymerized. 












Texas has 54.3 per cent of all the known 
gas reserves in the United States, and 
last year produced 53 per cent of the 
nation’s total gas. Moreover, about 61 
per cent of the state’s gas production is 
on the coast or within fast and econom- 
ical transportation range of it. This 
happy circumstance has given the Texas 
Gulf Coast more new _ petrochemical 
plants than any other area of compara- 
ble size in the country. In fact, nearly 
one million dollars has been invested 
here in these plants for every one of the 
state’s 370 miles of curving coastline 
from Orange to Brownsville. 

Other Raw Materials 

Products from the petrochemical in- 
dustry cannot be made with natural and 
liquefied gas alone. It takes sulphur. 
salt, lime, and plenty of water, too. 
Here again, the Gulf Coast country es- 
tablished itself as the logical headquar- 
ters for the new industry—it has all of 
these raw materials in great abundance. 
The list of products made from them is 
long; the chemistry of the various proc- 
esses is involved; and the terminology 
is almost exasperating to the layman. 
From natural gas alone several com- 
ponents can be taken, each of which is 
the source of several major products; 
each of these, in turn, can be made into 
many more products, It almost reminds 
one of a Fourth of July skyrocket that 
breaks first into four or five colored 
balls, each of which then bursts into 
several other balls until the explosion 
is complete. In the case of petrochemi- 
cals, however, the “explosion” never 
seems to be complete; new products are 
being developed all the time. 

Natural gas is composed of a number 
of hydrocarbons; that is, materials made 
up of two elements, hydrogen and car- 
bon. When burned incompletely, natural 
gas gives off a smoky flame that deposits 
carbon black on cool surfaces or sur- 
faces with a high electric charge. 
Carbon black is an important and nec- 
essary material in making inks, paints, 
tires, and other products. It is produced 
in plants at North Houston, Corpus 
Christi, and Aransas Pass. 

Hydrogen from natural gas can be 
combined with nitrogen from the air to 
make ammonia which can be converted 
into ammonium sulphate, a fertilizer. 
Unlike its dangerous cousin that caused 
the Texas City disaster (ammonium ni- 
trate), ammonium sulphate is quite 
harmless. 

More Uses for Methane 

In recent years, petrochemical re- 

search has perfected ways to widen the 
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PLASTICS FROM GAS have a durable beauty that resists heat, rust, and chemicals, Here 
are a plastic toy, handle, water glass, radio case, tool kit, ash trays, coasters, battery case. 


use of methane (which is 90 to 98 per 
cent of natural gas) as a raw material. 
Plants at Texas City, Freeport, and 
Bishop now use methane to make meth- 
anol (wood alcohol), formaldehyde, 
acetone, methylene dichloride, chloro- 
form and carbon tetrachloride. Meth- 
anol is used principally in anti-freezes; 
formaldehyde is a disinfectant and an 
ingredient of plastics; acetone is a fine 
solvent used in making plastics, syn- 
thetic fabrics, and the like. Methylene 
dichloride is used in the manufacture 
of photographic film; carbon tetrachlor- 
ide is a cleaning fluid and a solvent. 


Plexiglas and Acetylene 

A new plant near Houston is using 
methane as the principal raw material 
for making Plexiglas, the clear plastic 
used so much during. the war for gun 
turrets and noses on fighting aircraft. 
Another new Houston plant makes acet- 
ylene from natural gas, instead of using 
the old way of mixing calcium carbide 
and water. Acetylene, besides being used 
in welding, can be converted by other 
processes into carbon black, certain syn- 
thetic rubbers, plastics, and chemicals. 

Methane is just one of the valuable 
components in natural gas. There are 
others, such as ethane, propane, and 
butane. These gases are valuable as they 
are, but with the chemical juggling pos- 
sible in today’s plants their structure 
can be changed to make them into en- 


tirely new compounds called ethylene, 
propylene, and butylene. Oil refineries 
make some of these last three compounds 
as a by-product; petrochemical plants 
make them on purpose. 


Vinegar and Raincoats 
Ethylene is used at Freeport and 
Texas City plants to make ethylene 
glycol, a high quality anti-freeze. 


Acetic acid, commonly known as vine- 
gar, was first made by fermentation. 
Now it can be made by the oxidation 
(burning) of ethylene. Produced at La 
Porte and Bishop plants, the commercial 
use of acetic acid is chiefly in the manu- 
facture of fabrics and photographic 


film, 


Ethylene and chlorine can be com- 
bined to make ethyl chloride, used as an 
anaesthetic, a refrigerant, and in the 
manufacture of tetraethy] lead to help 
keep automobile engines from “knock- 
ing.” Ethylene and chlorine can also be 
combined in the presence of the proper 
catalyst to form clear plastics which 
later become raincoats, glass curtains. 
ladies’ bags and shoes, and hundreds of 
other useful things. Styrene, used prin- 
cipally in making synthetic rubber, 
but also valuable for making plastics. 
is made by combining ethylene and 
benzene. 


New Products 


One of the first known uses of propyl- 
ene was the manufacture of propyl 


— 








(rubbing) alcohol, and it is still used 
for that. More recently, however, a com- 
pany with plants near Houston has com- 


bined propylene with other materials — 


to make two new and valuable products, 
allyl chloride and allyl alcohol. An- 
other Houston company takes the ally] 
chloride and uses it to make synthetic 
tile for walls, tables. bathroom floors, 
and other such purposes. From allyl 
alcohol comes a new group of resins 
which react with other materials to 
form clear, solid plastics. 


The same company that has done so 
much work on the allyl compounds has 
a new process for making synthetic 
glycerin, which should be a comforting 
note to housewives who worked so hard 
to save fats and greases during the last 
war. Glycerin, used in soaps, normally 
is made using fats as a base. It is used 


to make cosmetics, flavorings, varnishes, 







cellophane, and even for “moisturizing” 
cigarettes. 

Still another useful product has come 
from propylene to endear itself to the 
hearts of housewives. Take propylene, 
add benzene, treat the mixture with sul- 
phuric acid, then neutralize everything 
with caustic soda, and out comes one of 
the so-called detergents, or “soapless 
soaps.” 

Synthetic Rubber, Solvents 

The most important product from 
butylene is butadiene, a hydrocarbon 
formed by knocking off two hydrogen 
atoms from each molecule of butylene. 
That may sound like a fairly simple 
process, but it takes men who know 
their business and millions of dollars 
worth of special equipment to do the 
job. Butadiene and styrene are joined 
together, or “copolymerized,” to make 
one type of synthetic rubber. 


Another valuable product that comes 
_ from butylene is that versatile solvent, 
methyl ethyl ketone, used in making 
artificial leather, lacquer, and varnishes. 
It also helps make high quality motor 
oils, being mixed with other solvents to 
remove wax from motor oil stocks, (See 
MEK Makes 997, THe Humsie Way, 
May-June, 1948.) 


All these useful and important prod- 
ucts are merely a few of the things we 
get from gas today; it would take vol- 
umes to discuss them all, And tomor- 
row’s list will be much longer. Gas helps 
make some of the clothes we wear, 
many of the materials and gadgets that 
make life more livable, some of the 
furniture and fixtures that brighten the 
modern home, even some of the food 
we eat. 


Lafayette, it looks like the petrochem- 
ical industry is here—to stay! 





Many fabrics are made of, or treated with, 
chemicals that come from gas. Wool suits, 
dressing gowns, shirts, sweaters, and such 
clothing will resist wrinkling and shrink- 
ing when treated with gas-derived resins. 
The bedroom shown here features resin- 
bonded plywoods, and the hatbox and vanity 
fixtures are made with gas-derived plastics. 














Research Means Progress 


Artist Kenneth Harris has recorded on these pages (and on 
the front cover) his watercolor impressions of Humble re- 
search and development work at Baytown refinery, 

It was a new experience for Harris, whose previous Hum- 
BLE Way assignments had carried him into the wide open 
spaces of West and Southwest Texas. He was intrigued with 
the equipment used by research people, and with their ways 
of doing things. 

As he made a tour of research laboratories and pilot plants 
to get the “feel” of his subject, Harris saw scale models only 
a few feet high doing much the same kind of refining job 
as giant commercial plants. He saw two liquids being poured 
together to make a solid catalyst, and instruments that re- 
corded what was in an unknown gas sample by drawing 
jagged lines on a piece of paper. He spent hours with the 
glassblowers, fascinated with the way they blew glassware 
into all sorts of fantastic shapes for some research project. 

But most of all, artist Harris was interested in the research 
people themselves. “Why, I’d always thought they had noth- 
ing in their minds but formulas and slide rules,” he con- 
fessed. “I was surprised to learn that some of them know 
art; most of them were as interested in my work as I was 





“ in theirs.” 
INTRICATE GLASS EQUIPMENT in the Physical Measurements Lab- The story of Baytown research is carried on the five pages 
oratory is used for theoretical studies of catalysts. Research people learn following these watercolors. 

more about catalysts by measuring amounts of gases adsorbed on them. 
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A PILOT UNIT is a miniature, or small-scale model, of the ultimate and is a valuable source of experimental information. One of the 
commercial plant. It can duplicate the work of the commercial plant, operators (left) makes adjustments while another records results. 
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RESEARCH PEOPLE work together and with others in the refinery as — established, and plans are set up are a vital part of research work. These 
a team. Informal conferences in which ideas are exchanged, facts are meetings become even more useful as the experimental work progresses. 





KNOCK TESTING LABORATORY has a definite place in Baytown re- experimental pilot units are brought to this laboratory, where trained 


search, as well as in day-to-day refinery operations. Fuels produced from operators burn them in test engines to determine their octane rating. 
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I; IS hard to define research, because 
research means different things to dif- 
ferent people. Literally, it means 
“search again,” and that is exactly what 
research people keep doing. The late 
Dr. H. D. Arnold, Director of Research 
for Bell Telephone Laboratories, had 
this to say: “Research is the effort of 
the mind to comprehend relationships 
which no one had previously known 
... demanding common sense as well as 
uncommon ability . . . These are the 
three requirements in research: the 
spirit to adventure, the wit to question, 
and the wisdom to accept and use.” Dr. 
C. F. Kettering of General Motors Cor- 
poration puts it somewhat differently 
when he says that research is “finding 
out what you are going to do when you 
can’t keep on doing what you are doing 
now. 


Whatever its definition may be, the 
purpose of research is clear: it is car- 
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ried on to learn more about the charac- 
teristic behavior of matter and to har- 
ness that behavior to some useful pur- 
pose. In laboratories at Baytown refin- 
ery, Humble men and women are work- 
ing continuously on ways to make new 
and better products from petroleum. 
Stated simply, they are working toward 
more and more efficient uses of crude 
oil and natural gas, working on prod- 
ucts that are vitally important to the 
individual consumer’s standard of liv- 
ing and to national security. This article 
tells something of what has been accom- 
plished by technologists at Baytown in 
the past and something of how they 
go about their work, One cannot say 
what will be accomplished in the future 
because experience has shown that the 
results of research are unpredictable, 
but it can be said that research at Bay- 








town will be carried forward at a steady 
and unrelenting pace. A new research 
building now under construction at the 
refinery will provide additional space 
and new facilities for research people. 
This building and its equipment is man- 
agement’s expression of its faith in the 
continued success of Humble refining 
research and development. 

Before going into detail on past ac- 
complishments at Baytown or on the 
manner in which research is conducted 
there, it might be well to brush away 
any misconceptions about research that 
may have lodged in the public mind. 
To begin with, although much of re- 
search is complicated, it is by no means 
so complicated that it borders on black 
magic, In some respects, at least, it may 
be compared with baking a cake, or 
repairing an automobile. Each of the 





















steps in research is fairly simple and 
basically logical. A considerable amount 
of information on the general behavior 
of various types of materials is required, 
to be sure, but the housewife who bakes 
the cake must know something about the 
flour, the way baking powder acts, and 
what flavoring to use. She must know 
how much of each ingredient to use, the 
correct baking temperature for best re- 
sults, and how long to leave the cake in 
the oven. For his part, the automobile 
mechanic must know what piece of 
equipment is faulty or broken, which 
bolts to loosen in order to remove that 
piece, and the right way to put all the 
parts back together, In some measure, 
research goes forward on much the same 
principle. 

Another popular misconception con- 
cerns the men who carry on research. 
They are not clannish and unapproach- 
able people who wander about with 


their heads wreathed in clouds, oblivi- | 


ous to the ordinary goings-on in the 
world around them. They have to learn 
to envision things as they might be, 
rather than as they are, but this does not 
keep researchers from being normal 
people with normal likes and dislikes. 
They have a great deal of team spirit. 
and a healthy and sincere respect for the 
ability of the skilled craftsmen and 
others who work with them. They know 
that the only successful research organ- 
ization is one in which individual mem- 
bers work with others as a team. 


The conduct of research is influenced 
to a profound degree by the nature of 
the work, Unlike a railroad, research 
cannot be run on a precision schedule. 
The railroad conductor is precisely 
sure where he is going; the conductor 
of a research problem knows where he 
wants to go, but he is never sure, when 
he starts out, whether he will get there, 
nor of the best way to go. Perhaps that 
is because research works more with 
intangibles than with tangibles. People 
can see an oil well being drilled, or a 
service station being built, or a pipe 
line being laid. But it is often difficult 
—if not impossible—to “see” all the 
work of research. Nevertheless, research 
is a business and must be run in a busi- 
nesslike manner. It is necessary for re- 
search people—like all businessmen— 
to stop now and then and take stock of 
the progress being made and make sure 
that the work is headed in the right 
direction. 

In an oil refinery, research people 
have two general functions. They help 


keep day-to-day plant operations going 
satisfactorily, and they are charged with 
looking to the future by developing new 
and better processes, All of this adds 
up to more and better fuels and lubri- 
cants and other oil products for na- 
tional defense and for the consuming 
public, 


Alkylation 


An interesting and important exam- 
ple of the development of a refinery 
process and one in which Humble did 
important pioneering work, is alkyla- 
tion. From this process comes alkylate, 
a hydrocarbon liquid with an extremely 
high octane number. Alkylate is used 
almost exclusively as the major constitu- 
ent of high quality aviation gasoline. 
Without the process that makes it, it 
would have been impossible to pro- 
duce the vast quantities of aviation 
fuels required during the last war. It 
is doubtful that any single process in 
the refining industry has been of greater 
importance to the nation as a whole than 
alkylation. 

Work on the alkylation process and 
the conversion of plant equipment for 
its manufacture were carried out with 
amazing speed at Baytown and, late in 
1938, Humble began the first commer- 
cial production of alkylate in the world. 
Between 1938 and 1942, Baytown’s 
alkylation facilities were greatly ex- 
panded, and continued research work 
on the process led to important im- 
provements in plant operation and to a 
more thorough understanding of the ef- 
fects of operating variables on the alky- 
lation reaction. Humble’s pioneering 
work in this field was of tremendous 
importance in making Baytown refinery 
the largest single supplier of aviation 
gasoline during World War II. 


Hydroforming 


Technological developments by Hum- 
ble were responsible in large measure 
for methods by which certain oils called 
“aromatics” can be produced and sep- 
arated from petroleum in a high degree 
of purity. Although the synthesis of 
these products by hydroforming, as 
practiced at Baytown, was conceived and 
developed, originally by others, certain 
techniques of combining the hydroform- 
ing process with other processes and 
then of purifying the product were 
Humble developments. This work 
formed the background for the Baytown 
Ordnance Works operations, which were 
vitally important during the war as the 
nation’s principal source of toluene for 
TNT. Hydroforming is now being used 


at Baytown to manufacture large quanti- 
ties of high-purity aromatic solvents 
“for the paint and varnish industry, as 
well as to produce superior gasoline for 
the motorist. 


Superfractionation 


For many years, Humble has been 
among the leaders in the refining indus- 
try in the development and use of equip- 
ment for precise fractionation of light, 
high-purity oils. This swperfractionation, 
as it is called, is really a “sifting” proc- 
ess to be used either to separate special 
pure compounds for chemicals or to 
separate good gasoline fractions from 
bad. It has been of tremendous economic 
importance to Baytown refinery, because 
individual light compounds present in 
crudes have widely different values, de- 
pending on the uses to which they are 
put or the products into which they are 
blended. Raw material for the super- 
fractionation process is not crude oil, 
but naphtha produced at distillation 
units, Such naphthas are carefully sorted 
by superfractionation into their compo- 
nent parts, some of which are low in 
octane number, some of which are very 
high. The high octane “cuts” are set 
aside and reserved for blending into 
aviation gasoline. Superfractionating 
operations at the Naphtha Fractionating 
Unit (constructed as a result of Hum- 
ble’s research) are so precise that a 
difference of one degree in temperature 
will affect production by hundreds of 
barrels a day. The unit proved its worth 
during the war when it added some 
8000 to 9000 barrels a day to 100 
octane aviation gasoline production. 
After a brief shutdown following the 
end of the war, the superfractionation 
unit is again in service, producing avia- 
tion gasoline, solvents, and a relatively 
new raw material for use in the manu- 
facture of nylon. 


High Quality Lubricants 


A large part of the credit for Hum- 
ble’s leadership in the field of high 
quality lubricating oils is due to re- 
search and development work that was 
carried out at Baytown to improve 
manufacturing processes for lubricant 
production. It was recognized that one 
particular type of crude, of which 
Humble had a large supply, represented 
a potential source of lubricants of ex- 
tremely good quality. However, the raw 
crude fractions contained large amounts 
of asphalt and wax, which could not be 
removed economically by processing 
methods that were then available. 
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CATALYST PILLING MACHINE spews out tablets of experimental catalyst to be tested by 
Baytown research people. Catalysts are substances that speed up or otherwise help a chemical 
reaction without entering into the reaction. Search for better catalysts is important project. 


Accordingly, attention was focused on 
investigating new processing techniques 
and this led to the completion of a plant 
in 1937 for carrying out the proper se- 
quence of operations. This equipment 
was supplemented with a solvent extrac- 
tion plant in 1939 to gain further 
improvement in the quality of Humble’s 
lubricating oils. Although most of the 
basic work on this process was done by 
other companies, Humble made major 
contributions to the process which have 
since found industry-wide usage. These 
developments are responsible to a large 
extent for the unsurpassed quality of 
Humble automotive and aviation engine 
oils, 

The foregoing examples are largely 
confined to projects that have involved 
development work by the Humble or- 
ganization prior to plant scale installa- 
tions. There are, of course, many other 
processes in the Baytown plants that 
were originated elsewhere. However, 
there is hardly a single major process 
unit in the refinery that has not been 
improved substantially after it has been 
installed. The two catalytic cracking 
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units at Baytown have from time to time 
been revised and modified extensively 
following plant test work and labora- 
tory experiments that are carried out 
regularly to discover ways of itprov- 
ing operations. Both of the Humble cat 
crackers, as a result of continuous im- 
provements, have established production 
records for units ef these types and 
serve as standards of excellence for the 
operation of similar units located else- 
where. Baytown’s two rubber plants 
similarly have been vastly improved 
during the relatively few years that 
these plants have been in operation. The 
same is true of the pipe stills, thermal 
cracking units, fractionating towers, and 
almost all other process units in the 
plant. 


Research Procedure 


These, of course, are past accom- 
plishments. Though praiseworthy, they 
are in themselves no justification for 
continued research and development un- 
less those activities promise to solve 
some of the problems of the future. 
Here is one example of the way Baytown 





research people look ahead: They know 
that automobile and airplane manufac- 
turers are going to build more and more 
cars and airplanes that will require fuels 
with higher and higher octane numbers. 
Knowing that, they are devoting consid- 
erable effort to the development of proc- 
esses for making still higher quality 
fuels; fuels that can be obtained in high 
yields from available supplies of crude 
oil: fuels that can be made at low cost 
and sold to the consumer at prices he 
can afford to pay. Lubricants, of course, 
are given the ample consideration they 
deserve, too. 

The chemists, physicists, and chemical 
engineers in these research groups have 
learned, in their college studies, in their 
day-to-day experience on the job, and 
in Humble’s unique training programs, 
of many ways for changing certain 
types of oil molecules into other types. 
Their first step in attacking the prob- 
lem of developing new fuels is to con- 
sider all this background knowledge 
along with many new ideas of their own 
to determine which of all possible ap- 
proaches shows most promise of ullti- 
mate success. Since the field of informa- 
tion is so broad, and since no one knows 
all the answers, many discussions and 
even arguments are a necessary part of 
establishing all the pertinent facts and 
setting up the best possible plan for 
actual research and development work. 
When such a plan has finally been 
agreed upon, various phases of the nec- 
essary experimental work are assigned 
to individuals and groups in the or- 
ganization. This by no means marks 
the end of discussions and conferences 
because, as the laboratory work pro- 
gresses, the data obtained must be inter- 
preted and conclusions drawn as to 
their meaning. Here again the varied 
background and experience of many 
people is needed. 


Many Skills Needed 


Long before laboratory work can be 
started on a project, the skills and co- 
operation of many different professions 
and crafts are needed. Engineers and 
research men work together, designing 
the equipment; draftsmen are called in 
to draw up the blueprints; estimators 
and accountants determine and report 
on anticipated costs. Glass blowers twist 
and pull and blow glass tubes into 
strange shapes as they fashion the equip- 
ment that will be needed for this par- 
ticular job. Electricians unreel rolls of 
wire, string it into position, and hook it 














up to those places where light, power, 
or electrical heating is required. Instru- 


ment men bend small copper tubing 


and lay it in precise patterns as they 
prepare air lines to actuate instruments 
that will indicate and control heat, pres- 
sure, flow, and liquid levels. Pipefitters, 
welders, and insulators see to it that the 
proper piping is installed and protected 
as called for in the blueprints. All this 
closely coordinated activity usually 
leads to the construction of a rather 
complex “pilot unit.” The pilot unit is a 
small-scale or “vest pocket” duplication 
of the ultimate plant in the field. It is 
thus a miniature refining unit, and may 
cost anywhere from a few thousand up 
to a quarter of a million dollars or 
more, 

As the experimental work progresses, 
the assistance of still other people is 
required. In fact, it has been estimated 
that each chemist, physicist, or chemical 


engineer engaged in a typical experi- 
5 oMo . 


mental investigation requires the efforts 
of four or five other people to perform 
the various auxiliary functions. These 
auxiliary groups assist in obtaining 
proper samples of petroleum for use as 
raw materials in the experiments, in 





NEW RESEARCH BUILDING now under construction at Baytown will 
look like this when it is completed. Offering additional space and 


operating the experimental equipment, 
and in testing and analyzing the vari- 
ous products of the experiments, 


y New Tools and Techniques 

The problem of analyzing the various 
raw materials and products has become 
so complex in current refining tech- 
niques that a substantial portion of the 
research and development personnel 
itself is devoted to the application of 
new instruments and the development 
of new techniques for this purpose. It is 
only within recent years that tools such 
as the mass and emission spectrometers, 
the X-ray diffraction unit, the polaro- 
graph, and the infra-red and ultraviolet 
spectrophotometers have been available 
for use in analyzing petroleum fractions. 
Humble scientists are recognized leaders 
in using these new instruments to open 
up new fields of analysis. The speeding 
up of analyses formerly done by other 
methods, as well as the ability to per- 
form otherwise impossible analyses, 
have helped develop new processes to 
make “tailor made” petroleum products. 
In some cases, the amount of sample re- 
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quired is so small it has to be injected 
with a hypodermic needle! 

The work goes on. As experimental 
results are obtained and studied, they 
are continually subjected to critical re- 
view to find out whether the research 
program should be modified or com- 
pletely changed in order to concentrate 
on the most promising solution to the 
problem. A research project may require 
a few weeks, or many months, or per- 
haps even years. A true research man is 
not hesitant to make a completely fresh 
start many times, 


Patents Secured 


Throughout the course of a research 
project, patent protection will be sought 
for the fruits of the efforts of those who 
took part in the project. Like Humble, 
essentially all large research organiza- 
tions have a patent staff whose duty it 
is to review the work done and to secure 
patent coverage for the organization on 
the new and useful ideas that were 
developed. Securing of such patents pro- 
tects Humble from the unlicensed use 
of a process or application of it by 
another company which exerted no 
effort toward its development, but it 
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new facilities for research people, this fine new structure will be 
the center of Humble’s expanding refinery research and development. 
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BARRELS OF OIL and refinery plant products form an interesting 
pattern as they await research operations in the pilot unit area. 


does not in any way prevent the public 
from benefiting from the basic knowl- 
edge gained. Here again is an example 
of keen and active competition in the 
oil industry, and of public benefit de- 
riving from that competition. 


Patience and Optimism 


It is not hard, when one fully under- 
stands the nature of the work, to see that 
the research man must be basically an 
optimist. He must be patient, for pa- 
tience is perhaps the greatest of all re- 
search virtues. Almost all research proj- 
ects involve experiments that have never 
been carried out before and there is 
always a fair chance that an idea will 
not work, no matter how worthy it was 
of investigation. For every idea that is 
developed into something of practical 
use, there are many more that lead up 
blind alleys. That, however, is an ac- 
cepted part of the research man’s life; 
there would be no point and little 
profit in studying only those minor 
aspects of processes wherein improve- 
ment is indicated; it is only a basically 
new process that is truly valuable to the 
company as a means of keeping ahead 


of its competitors in the industry. 

When experimentation is over and 
the data are assembled, organized, and 
analyzed, and when final reports are 
written, it may still sometimes be diffi- 
cult to say whether the project was a 
success or a failure. It may be a failure 
in that it failed to give the answers to 
the problem of developing a specific 
fuel that was being sought, but it may 
also have brought to light along the 
way certain facts that will be useful in 
other projects. It may be found that 
certain obstacles unforeseen before the 
experiments were begun make it im- 
possible to produce the desired fuel 
from the raw material at hand. Or it 
may be found that an entirely new, more 
useful, material can be produced by 
only a slight modification of operating 
equipment and techniques. In point of 
fact, only a smal] fraction of the total 
research work being done today reaches 
fruition in the form of commercial 
plants that can produce on a large scale. 
On those relatively few occasions when 
an entirely new and useful process is 
hit upon, results of the studies must be 
made available where they will do the 


Baytown people have enlisted aid of new instruments and techniques of 
analysis in studying these many raw materials and research products. 


most good. This involves writing of re- 
ports that describe not only the design 
features of the new process but also the 
effects of various factors on the operat- 
ing characteristics of the process. These 
factors include such things as the kind 
of feed stock, the operating temperatures 
and pressures, the composition and type 
of catalytic materials or chemical treat- 
ing agents, and the finishing procedure 
used for the final product. Such basic 
information is supplied to an economic 
analysis group and to design engineers 
to estimate the cost of constructing a 
large plant unit, the operating costs of 
such a unit, the raw material costs, and 
the values of the final product. This 
information is submitted to Company 
management for their consideration as 
to the desirability of installing the new 
process, 

On the day that a completed large- 
scale plant goes into operation, research 
men may pause momentarily with a 
deep feeling of satisfaction, but the 
pause will be only a brief one. While 
the “bugs” are still being worked out of 
the new process, research men will be 
busily at work on still newer ones. 





How to 


__ behavior is shaped, at 
least in part, by an incurable curiosity. 
Most of us are curious to learn more 
about what is going on around us, espe- 
cially if the learning process requires 
no special effort on our part. 


Wholesome curiosity is as unpredict- 
able as it is incurable. A world-famous 
violinist, for example, once played for 
hours unannounced on a busy New 
York street corner without causing so 
much as a ripple in the flow of human- 
ity around him. But a steam shovel, 
chugging and puffing away as it gouged 
a deep hole near that same street corner, 
probably would have stopped thousands 
of gaping, gawking passersby. 

This does not postulate that people 
are more interested in machinery than 
they are in music. It simply means that 
most of us derive a vicarious pleasure 
from watching someone else work— 
especially if the work happens to con- 
cern itself with something big, dramatic, 
and complicated-looking. On that basis, 
THe Humsie Way anticipates consid- 
erable reader interest as it presents on 
this page a pictorial account of the 
manner in which Baytown refinery engi- 
neers recently moved four big oil stor- 
age tanks from one place to another to 
prepare a site for new mechanical main- 
tenance shops. 


The task of moving storage tanks is 
regarded by engineers as more or less 
commonplace. But, as usual, what is 
commonplace to some is fascinating to 
others. 


What makes the job interesting is the 
method by which it is done. Instead of 
jacking up the tanks and pulling them 
away on rollers, as houses are moved, 
engineers use the gentler and safer 
method of building a dike and floating 
tanks on water to their new positions. 
The principle involved here is nothing 
new. Archimedes discovered it more 
than two centuries before Christ when 
he found that a floating object displaces 
a volume of water weighing exactly as 
much as the object itself. With that to 
go on, it can be computed in a matter 
of minutes just how much water will be 
needed to float any tank. Surprisingly 
enough, in the case pictured here, only 


Move a Tank 


slightly more than nine inches of water 
was required—and the tanks weighed 
about 90,000 pounds apiece! 

It was discovered at the last minute, 
though, that one tank had a smal] hole 
in the bottom, so the engineering work 
of computing the necessary water level 
was thrown out the window and the 
level was raised to about two feet to 


take care of the one black sheep in the 
flock. 

Once the tanks to be moved were 
afloat, a small winch and several hun- 
dred feet of steel rope pulled them gen- 
tly to their new positions. Very little 
force was required, and the big steel 
tanks were put to bed in short order, as 
docile as lambs. 





BEFORE THE MOVE, a dike is built to impound water on which tanks will float to their 


new locations. First four tanks will be floated to new foundations (circles) at left. 





MOVING JOB presents few problems, can be done in quite shallow water. If all four 
empty tanks had been water-tight, job would have required only nine inches of water. 
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A NEW WELL LOCATION IS MARKED ON A MAP COVERED WITH GEOLOGISTS’ HIEROGLYPHICS AND PROPERTY LINES 


Drill Here 


Humble’s Exploration Department works as a 
team in selecting the location of wildeat wells 


Fave you ever wondered why some 
drilling rigs are located in awkward 
places? Of course, whether on a steep 
hillside, in a marsh or a bayou, each 
well is drilled for oil, but why drill 
first in such difficult places? Would not 
some other place, easier to reach, be 
equally suitable? 

The answer to all these questions lies 
in an oil industry byword: Oil is where 
you find it, and must be drilled for 
where there is reason for it to be. 

From the beginning, oil fields have 
rarely chosen to be conveniently near 
roads and other facilities. Eighty-five 
years ago, when the infant oil industry 
was bustling in western Pennsylvania 
and West Virginia, almost every oil 
well was drilled on a hillside or in a 
creek bottom. Wells were drilled then 
on the premise that oil was bound to be 
present near oil seeps along the banks 
of creeks, especially along Oil Creek in 
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Pennsylvania. Many of these ventures 
were successful, and the theory that an 
“oil stream” flowed beneath the creek 
became widely established. 
Throughout the latter part of the 
nineteenth century other theories were 
advanced, although oil seeps continued 
to be the major clue to most oil discov- 
eries. Oil and gas seeping from the 
ground led to the spectacular Spindletop 
discovery near Beaumont, Texas, in 
1901, which opened a new era with its 
tremendous production. Even then, 
however, the oil stream idea was not 
dead, as the Houston Daily Post ten 
days after the gusher blew in carried a 
front page drawing of “The Texas Oil 
Stream.” The artist linked the two Texas 
fields, Corsicana and Spindletop, with 
an underground oil stream which dis- 
charged far out into the Gulf of Mexico. 





Today the story is quite different. 
Few, if any, oil seeps remain unexplored 
in the United States. The oil stream 
theory has long been replaced by the 
proven principles of petroleum geology. 
Now the search for oil is directed by 
petroleum geologists, assisted by a 
corps of skilled scientists and special- 
ists. Each of these people—geophysi- 
cists, paleontologists, landmen, titlemen, 
scouts, and others—is essential to suc- 
cess in seeking oil at greater depths 
and in new areas, even beneath the sea. 
Each plays an important part in the col- 
lection and interpretation of informa- 
tion about the earth, so that new reser- 
voirs of oil may be found to maintain 
reserves apace with the nearly six mil- 
lion barrels consumed every day in the 
United States. 

True, some operators continue to use 
the “hunch” and “forked stick” meth- 





ods of hunting for oil, but today’s ad- 
vanced techniques and scientific meth- 
ods are much more reliable. A glance 


at how Humble’s Exploration Depart- 


ment selects a well location in a new 
area may provide some idea of the 
work which precedes a drilling rig’s 
appearance there. 

The steps leading up to the selection 
of a location are much like those of a 
football runner: in each case the goal 
remains the same, although the steps 
may differ with each play. Getting the 
job done is what counts in the oil busi- 
ness, and a certain task may require 
all or only a few of the usual things, 
depending upon the particular situation. 
The procedures listed here are repre- 
sentative in some way of the methods of 
selecting most wildcat drilling sites. 

A favorable “structure” is the thing 
which attracts the men who search for 
oil to an area. Many millions of years 
ago, as the sediments of various geo- 
logic eras were being deposited, oil and 
gas were formed from the plant, animal, 
and marine life of those periods. Sub- 
sequent changes in the earth’s crust have 
created irregularities, or “structures,” 
where oil and gas have accumulated. It 
is these which draw the attention of 
geologists. 

Nature has provided many different 
types of structures which make oil reser- 
voirs, of which anticlines and faults are 
the more common. A gentle arching of 
the formations forms an _ anticline, 
usually trapping oil in porous limestone 
or sandstone beneath impermeable 
strata such as shales. Shifting of the 
earth’s crust sometimes causes breaks or 
faults which seal off the upward migra- 
tion of oil by thrusting an impermeable 
formation against the reservoir rock. 
Variations and combinations of these 
and other structures complicate the 
quest for oil. 

From above and below, geologists 
seek out favorable structures, The sur- 
face geologist studies exposures of for- 
mations on the surface; the subsurface 
geologist searches out the characteristics 
of formations thousands of feet under- 
ground from data gained from surveys 
and records of wells which have been 
drilled. Both work together to exchange 
and correlate the information in their 
search for new structures. 

Even where areas have been explored 
many times before, surface geology con- 
tinues to be an important phase of oil 
exploration. The important Hawkins 


field in East Texas and the Charlotte 
and Imogene fields in Atascosa County 
are among those discovered in recent 
years by surface geology. 

A surface geologist usually works the 
geology of one or two counties, study- 
ing exposed formations along the creek 
banks, railroad and highway cuts, hill- 
sides and gullies, for signs of oil-bearing 
structures. Surface work is more suc- 
cessful in inland areas where heavy soil, 
vegetation, marshes, and tidal areas of 
the coastal flatlands do not obscure sur- 
face indications. The geologist walks 
over the area studying it in detail and 
gathering information to accurately 
identify each bed: the type of rock, its 
physical characteristics and the inclina- 
tion or dip of the formation and direc- 
tion. Paleontologists, who study and cor- 
relate fossils in the various formations, 
assist in identifying formation samples 
sent in by the surface geologist. 

Usually the subsurface geologist 
studies a somewhat larger region than 
the surface man, tying together every 
available scrap of information from all 
the well surveys which have been made 
in the territory, From his studies of core 
reports and electric logs of wells, he 
draws contours and profiles of under- 
ground formations, and sometimes dis- 
covers structures that later prove to be 


oil fields. 


When the surface geologist finds an 
indication of a favorable structure, he 
compares his work with the trends and 
characteristics developed by the sub- 
surface geologist working the area. Both 
study the prospect carefully. 

In areas where surface outcrops are 
obscured, core drilling is employed to 
obtain more complete data on the shal- 
low formations. Permits are secured 
from landowners, and a light portable 
rig is moved in to drill several core test 
holes. While drilling these holes, forma- 
tion samples or cores are taken and 
analyzed, and an electric log is made. 
From these data and from paleontologic 
reports on the samples, a fairly com- 
plete picture of the formations down to 
about 2,500 feet can be obtained, to be 
used in analyzing the prospect. 

Further information about the struc- 
ture at greater depths may be obtained 
from geophysical surveys of the area. A 
gravity meter survey may be made for 
general reconnaissance. Along the Gulf 
Coast this method is useful in detecting 
salt domes. More than likely a seismo- 
graph survey will be made to provide 
data about the position of possible res- 





SURFACE GEOLOGISTS make detailed 
studies of exposed formations seeking clues to 
the location of possible oil-bearing reservoirs. 





SUBSURFACE GEOLOGISTS examine and 
correlate data from electrical logs and cores 
from wells in working the geology of an area. 





SCOUTS SEEK information from drilling 
crews and every available source in maintain- 
ing a close check on oil and leasing activity. 
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SEISMOGRAPH CREW members look over a seismogram, the photographic record of the sound 
waves created by the explosion of an underground shot, during the survey of a geologic prospect. 





CORE TEST RIGS, some like this large one, are used to drill four- and five-inch core 


holes down as deep as 2,500 feet to obtain samples and electric logs of shallow formations. 
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ervoir beds. Deep-seated salt domes, 
many thousands of feet down, and other 
types of structures have been discovered 
by seismic methods, 


The activities of the core test rigs and 
geophysical crews attract attention to an 
area and a new specialist comes un- 
obtrusively upon the scene: the scout. 
Large companies and small operators 
alike employ scouts to observe and se- 
cure data on all oil activity. Using their 
knowledge of every phase of oil opera- 
tions, scouts quickly sense the concen- 
tration of interest in any particular area. 


Discretion and speed are essential to 
success, once coring or geophysical work 
begins. The fact that a company thinks 
enough of a structure to investigate the 
area more thoroughly is often sufficient 
to attract other operators. If a seismo- 
graph crew inadvertently indicates the 
possibility of having found an interest- 
ing structure, the tip-off may invite a 
swarm of competitors. Other operators 
thus sometimes succeed in initiating leas- 
ing activity on all or part of the 
prospect. 


After the surveys have been completed 
and the results interpreted and recorded, 
the surface and subsurface geologists 
prepare a complete report of the 
prospect for the division geologist who 
supervises exploration activities in that 
division, The prospect is discussed in a 
series of conferences, and if the division 
geologist concurs in the appraisal, he 
recommends to the chief geologist that 
the company buy leases in the area. In 
most instances, the chief geologist and 
manager of the Exploration Department 
concur with the division men’s opinion 
of a structure, and approve lease pur- 
chases in the area. 


When a structure has been reasonably 
well defined, the battle has just begun. 
Thus far the company’s geological and 
geophysical staffs have concentrated 
upon gathering all available informa- 
tion which pointed to the existence of 
the structure. This may have taken 
months or years to assemble, depending 
upon how fast the information could be 
collected. Once other operators become 
interested, however, the play becomes 
“hot” and things move rapidly. 


The lease play, under the direction of 
the division landman, must be handled 
quickly and quietly before competitors 
can get into action. Geologists outline 
the boundaries and extent of interest in 
the prospect to the landmen, who set 
up a program of lease procurement. 
Their goal is to lease all the land about 





the prospect in a solid block, and to 
succeed in the face of concentrated com- 
petition is a real achievement. Even 


though it be over a period of years, 


other operators are aware of the inter- 
est in an area, and are alert to any lease 
activity. Nevertheless, solid blocks can 
be secured, even in areas where much 
activity is concentrated, provided the 
lease men work quickly and carefully. 
They are lucky if the land in an area 
is in large tracts with a few owners, 
rather than in a great many small tracts, 
but usually succeed in completing most 
of a successful program within two 
weeks, The task of contacting all the 
landowners in such a short time when 
a play is made is often handled through 
lease brokers who are employed to lease 
the block. 


When the available acreage covering 
a prospect has been leased, the division 
geologist considers the means of explor- 
ing it. That is not to say that a well will 
be drilled immediately; many other fac- 
tors must be considered before the pros- 
pect reaches the drilling schedule. Divi- 
sion areas are large and other prospects 
are being developed at the same time, so 
that each must await its turn for drill- 
ing. In most cases this depends upon the 
estimated importance of the prospect, 
upon the lease situation, and upon com- 
petitive operations (perhaps close by). 

All the prospects in the division are 
reviewed annually, and the more favor- 
able ones are scheduled for drilling. 
Less expensive means are used to ex- 
plore other prospects. This may be as a 
“farm out,” where part of the acreage 
is conveyed to another operator in ex- 
change for testing the structure, Con- 
tributing “dry hole money.” where part 
of the cost of a well drilled on or near 
the structure by another operator is ex- 
changed for well information is another 
common transaction. 

After the annual drilling schedule has 
been prepared by the division and ap- 
proved by management, each prospect 
listed for exploratory drilling receives 
the immediate attention of many peo- 
ple: the production division superin- 
tendent tentatively schedules a drilling 
rig for the prospect; the civil engineers 
make a preliminary survey of the lease 
to be drilled; and the production dis- 
trict personnel make plans for the ar- 
rival of the rig. 

Before a well is drilled, the title of 
the tract must be clear beyond question. 
Long and sometimes painful experience 
has proven the wisdom of determining 
the clear title of each tract before it be- 


comes productive. “Curing” titles, as 
this work is called, is often a simple 
matter of checking the official records, 
but it may also require a search through 
legal records and family histories which 
would test the skill and tenacity of a 
detective. Although the abstract and title 
of each tract of land is examined at the 
time the lease is made, the curing proc- 
ess for a lease block usually requires 
several months. 

Meanwhile, the final geologic checks 
are being prepared and a detailed an- 
alysis of the structure is made using 
any additional data which may have be- 
come available. After this final consid- 
eration by the geologic staff, a location 
is selected for the first well to be drill- 
ed. Since oil migrates toward the sur- 
face to become trapped in reservoir 
rocks, their aim is for the well to strike 
the “high” of the structure, as that is the 
most likely place where oil will be 
found. Therefore, the well location is 
selected above the calculated crest of 
the structure. 

Next, the civil engineers are notified 
of the well’s proposed position, which 
they survey and stake in accordance 
with the geologists’ directions, If the lo- 
cation falls in the middle of a field or 
other convenient spot, the engineers be- 
gin laying out roads and clearing the lo- 
cation, But, if the location falls in a 





swamp, a lake, or on a hill, adjustments 
are in order, Engineers survey the locale 
around the desired location for possible 
alternate sites nearby that would be 
more accessible and still test the 
structure. 


Reaching the objective economically 
is the prime consideration in any well, 
and sometimes a hillside location, al- 
though difficult, is more reasonable than 
an expensive directional hole from a 
more accessible site. All the information 
which has taken many people months 
and years to gather is taken into consid- 
eration when the geologists make the 
final decision to “Drill here.” 

As the civil engineers finish staking 
the location, and rig builders begin pre- 
paring for the arrival of the drilling 
rig, the exploration geologists turn their 
attention to searching for new oil pros- 
pects elsewhere and the production 
geologist takes over for the geologic 
staff. Other members of the exploration 
team have already turned to other pros- 
pects, yet each continues to be interested 
in the success of the wildcat well. And 
whether the well proves to be a signifi- 
cant discovery or a disappointing dry 
hole, there can be no doubt that the 
structure was analyzed and the location 
was selected on the basis of the best in- 
formation obtainable through scientific 
teamwork, 


GEOLOGIST AND LANDMAN discuss the acquisition of leases about a favorable structure; 


their close coordination is a key factor in finding and developing many new oil reservoirs. 
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By theway.. 


Added to Medieal Staff 


Dr. James M. Horner, Jr., of Fort 
Worth was named field medical exam- 
iner with Humble’s 
mobile medical unit 
on August 1, He re- 
places Dr. E. H. Mar- 
tin, resigned, and is 
now with the mobile 
unit in Mississippi. 

Dr. Horner at- 
tended Wesleyan Col- 
lege in Fort Worth 
and was graduated 
from Baylor Medical College in Hous- 
ton in 1947. Following graduation he 
externed at St. Joseph’s Infirmary, Hous- 
ton, and took his interneship at Phila- 
delphia General Hospital, Philadelphia, 


Pennsylvania. 


They Have Retired 


Since the last report in these columns, 
seven more employees of the Humble 
Companies have joined the group of 
men and women who are enjoying re- 
tirement after long years of service 
with the Company. Three of the num- 
ber retired from the Production depart- 
ment, two from Baytown refinery, one 
from the Sales department, and one 
from Humble Pipe Line Company. 

Water S. Brapwey, district super- 
intendent in the Conroe field, retired 
on November 19 after 27 years of serv- 
ice . . . Ernest DuHON, roustabout at 
Halls Bayou who has worked in almost 
every field in the Gulf Coast division, 
on November 2 after 22 years of serv- 
ice . . . FRANK F. Karr, watchman at 
Galveston Bay, on November 10 after 
22 years of service Frep C. L. 
McCiure, special laboratory assistant 
at Baytown refinery, on October 15 
after 19 years of service . . . GEORGE 
F. WINTERHALTER, electrician first class 
at Baytown refinery, on October 28 
after 22 years of service . . . Erwin S. 
Barrow, Sr., special assistant in sales 
construction engineering, Houston, on 
October 19 after 30 years of service. . . 
and Bazi B. BrawNer, pipe liner at 
Seguin, on November 4 after 19 years 
of service. 
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Deaths 


Seventeen active employees and two 
Humble annuitants have died since the 
last issue of THe HumBie Way was 
published. 

Georce S. Cote, 53, lease pumper 
and gauger in the Thompsons district, 
died on November 19 . . . ALFRED C. 
ELTER, 56, division chief gauger in 
Humble Pipe Line Company’s Corpus 
Christi office, on December 2. . . WAL- 
TER FowLer, 64, district timekeeper in 
the Pierce Junction district on Novem- 
ber 1. . . Wituiam Goxpen, 49, deliv- 
eryman at Moore Pipe Line station, on 
November 1 . . . THomas A. GraHam, 
54, helper second class at Baytown re- 
finery, on November 12 . . . James D. 
GRANT, Sr., 64, chief draftsman, geo- 
physics, on November 30. . . WILLIAM 
C. Hate, 34, warehouse supervisor at 
Weslaco bulk station, on November 8 

Louie E. Jenkins, 61, division 
C & E maintenance man in the Mexia 
district, on November 1 ALBERT 
R. MELANSON, 22, extra board man at 
Baytown refinery, on November 12. . . 
Roy G. Miner, Jr., 23, extra board 
man at Baytown refinery, on November 
12... Crype F. Powe, 49, district 
electrical foreman in the North Crowley 
district, on December 1 . . . HucH A. 
SAUNDERS, 58, supervisor at Baytown 
refinery, on November 5. . . FILMORE 
W. THomason, 35, rod and tube hoist 
operator in the Wasson district, on Oc- 
tober 19. . . RayMonp T. THORSEN, 42. 
account collector in the Sales depart- 
ment, Houston office, on October 19... 
64, line rider or 
walker in the Pipe Line Company’s 
Pampa district, on November 15 .. . 
SHERMAN M. Wess, 50, crum boss and 
watchman in the Pickton district, on 
December 3... . and Jonn E. WHeEatT- 
LEY, 46, district superintendent LD at 
Galveston Bay, on November 25. 

The two annuitants who have died are 
Avsert G. DaucHerty, 69, former 
lease pumper and gauger in the Glade- 
water district, who died on November 
18, and ALEXANDER L. McCLenpon, 67, 
former boiler repairman-helper at Bay- 
town refinery, who died on October 6. 


Aa WOMBLE WAY 


NOV. - DEC. No. 4 


1948 


Vol. IV 


Additional Benefits for Annuitants 
and Employees 

New Board Chairman 

Promotions Announced 

A Geologist Visits 
Baytown Refinery 

The Things We Get from Gas!...... 8 


Research Means Progress.......... 12 
By Kenneth Harris 


The Place of Research in 
Petroleum Refining 


How to Move a Tank 
Drill Here 


By the way 


Published every other month for employees 
and_ stockholders 


HUMBLE OIL & REFINING 
COMPANY 


P. O. Box 2180, Houston 1, Texas 


Boarb OF DIRECTORS 
L. T. Barrow, Chairman 
Rex G. BAKER 


H. W. Ferguson 


Hines H. BAKER 
Davip FRAME 


D. B. Harris Morean J. Davis 


J. A. NEATH C. E. Retstie, Jr. 


OFFICERS 


Hines H. Baker, President 

L. T. Barrow, Chairman 

Davip Frame, Vice President 

D. B. Harris, Vice President and Treasurer 

J. A. Neatu, Vice President 

Rex G. Baker, General Counsel 

Gay Carroi., Comptroller 

H. K. Arno.p, Secretary and Assistant 
Treasurer 

NELSON Jones, General Attorney 

Picture Credits: Inside front cover, Tito Zamora; p. 3 and 

second from top, p. 4, Gittings; Color plates on pp. 9, 10, 

11, courtesy Monsanto Magazine; bottom p. 21, Harry Pen- 


nington, Jr.; bottom p. 22, Failing Expl. Co.; inside back 
cover and all others by Staff Photographer Mel Coston. 


Art Credits: Front cover, pages 12 and 13, Kenneth 
Harris: back cover, E. M. Schiwetz; p. 14, Sauer 


Studio. 


REFINING RESEARCH and development is work that takes coordination and help of many 
skills and professions. Here is an operator on the job during test runs at a pilot unit, 








PROGRESS WITH PETROLEUM 


One-third of the total fund spent an- 
nually for public education in Texas is 
derived from taxes levied on the petro- 
leum industry; and little red school 


houses are being replaced by modern 
consolidated schools offering bus trans- 
portation and up-to-date facilities to many 
thousands of rural children. 








